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Abstract — Microstrip antennas and arrays are small in 
size any easy to manufacture. The proposed antenna is 
operated in the S-band and X-band with three resonant 
frequencies. The antenna has two resonance in the X-band 
used in Satellite communications Weather mapping and 
detecting, long-range tracking radar and missile 
application and the other in the S-band at 4.98GHz 
frequency WiFi of 13.5Mbps with a bandwidth of 10MHz 
with the QPSK modulation technique. In this paper the 
comparison of RMPA with and without DGS and slot is 
done. 
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I. 



Introduction (Heading 1) 



The low profile antenna is the requirement of modern 
communication system where the receiver system is 
miniaturized and light in weight. The size of receiver has small 
so the mobile devices can handle them easily. Antenna is the 
essential part of any wireless communication system. The 
microstrip antenna is easy to handle [1] and size of this type of 
antenna is small compare to other conventional antenna [2]. 
These antennas have wide bandwidth and omnidirectional 
pattern. UWB systems, released by the FCC in 2002 UWB 
systems between 3.1GHz to 10.6 GHz [3]. This paper presents 
a rectangular microstrip patch antenna (RMPA) with a 
defective ground structure (DGS) concept [2] [4] [5]. Recently 
to generate the wide bandwidth and frequency band-notch 
function, modified planar monopoles with inverted U-slot 
[4] [5] [6], U-slot [7] and small strip bar [8] are used. The defect 
is constructed on the both side of feed symmetrically for 
enhancing the impedance bandwidth and return loss [3]. A 
small thick metallic strip is given opposite side of the feed on 
the ground plane. The antenna is simulated in the CST-MW 
software [9] with frequency range of 2GHz to 14 GHz for 
wideband applications. By placing the symmetrical rectangular 
slot on the both side of feed the thickness W s of strip varying 
and the result is obtain and tabulated. So the antenna is used in 
Weather, traffic control, tracking, Satellite communications 
[10], missile guidance, Weather mapping and detecting[ll], 
long-range Tracking in the X-band in the higher order resonant 
frequency at 8.0GHz and 10.3GHz. The lower band is obtained 



in the S-band at the resonant frequency 4.98GHz it is used in 
the Wi-Fi of 13.5Mbps with a bandwidth of 10MHz with the 
QPSK modulation technique [12]. 

II. Antenna design 

The antenna is design and analysis by using the 
transmission line model [1]. The patch is 13.25mm xl0.02mm 
and the width of feed line is 2.7458mm for impedance 
matching at the given dielectric constant 4.3 and height of 
substrate 1.6mm with the loss tangent 0.02. The both slots are 
same in parameter 6mmx2mm placed symmetrically as shown 
in the fig. 1 the dimensions of the metallic case is 22mmx 6mm 
where the slots are placed. The metallic strip of thickness Ws is 
given at opposite side of feed as shown fig. 1. The dimension of 
ground plane is 22mmx25mm. As the width of metallic strip is 
change the separation between the slot's case and strip is varied 
hence the current distribution on the antenna is varied [2]. 
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Figure 1 . Geometrical view of proposed RMPA 
III. RESULTS 

The simulated results are obtained on the CST-MW 
software [9]. The strip width Ws is varying from 0.5mm to 
4.0mm and results are obtained. The RMPA with DGS and 
slots increases the bandwidth, radiation and antenna efficiency 
etc. In the three bands the directivity of the antenna, VSWR, S- 
parameter and impedance bandwidth are also analyzed and 
summarized. 
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First the RMPA without any strip is simulated in the CST- 
MW software the resonant is occur at the frequency of 
10.203GHz in the X-band the impedance bandwidth is find 
340.63MHz. The radiation pattern is also draw then radiation 
characteristics such as efficiency find in the order of -3dB, and 
directivity of the order of 7dBi is obtained. The result is 
tabulated below. 



TABLE I. 



Simulated Results for RMPA without the Strip 



S.No. 


Central resonant 
frequency 


/ 7 =10.203GHz 


1 


Return loss in dB 


-19.620dB 


2 


VSWR 


1.2330 


3 


Impedance bandwidth 


340.63MHz 


4 


Radiation efficiency in dB 


-3.327dB 


5 


Total efficiency in dB 


-3.375dB 


6 


Directivity in dBi 


6.80dBi 



The ground plane of the RMPA is defected symmetrically 
both side on feed with a slot of 6mmx2mm and a strip is 
located in the opposite extreme edge on the ground plane then 
multiple bands are obtained. This done due to the current 
distribution in the nonmetallic part is changed, and it varied 
with strip width W s . If the strip width W s is varied then the 
variation in all the parameter is obtained. Hence it performs the 
impedance matching with the help of strip. The related 
simulated figures are shown in the end of this discussion. The 
values of a simple RMPA in X-band designed and simulated 
these result tabulated in the Tab. 2. The other two table is 
presents the antenna performance with two slots as DGS and a 
thin strip on the ground plane. 

The value is measured from the Fig2-Fig7 and 
tabulated. The Fig. 2 showed S-parameter vs. frequency graph. 
Fig. 3 has given the VSWR values in the three resonant 
frequency bands and so on. 

Now the antenna with the strip width Ws=0.5mm, 
simulated and the three band with wide bandwidth is achieve 
the maximum bandwidth has 1. 2802GHz at 10.302GHz. The 
bandwidth at all the bands is achieved of the order of 10-12%. 
The radiation efficiency is measured is 94.06% to 64.41% at/7, 
ft, ft frequency respectively. 



TABLE II. 



Simulated Results for Two Slots and Ws=0.5mm 



S.N 

0. 


Parameter 


£=4.996 
GHz 


/ 2 =8.034 
GHz 


£=10.30 
2GHz 


1 


Return loss in 
dB 


-13.905 


-30.728 


-12.376 


2 


VSWR 


1.5053 


1.0598 


1.633 


3 


Impedance 
Band width 


874.93 
MHz 


770.44 
MHz 


1.2802 
GHz 


4 


Radiation 
efficiency 


-0.267dB 


-0.820dB 


-1.043dB 


5 


Total 
efficiency 


-0.447dB 


-0.824dB 


-1.302dB 


6 


Directivity 


2.694dBi 


4.283dBi 


4.793dBi 



Now the same antenna with the slot width Ws= 1.0mm, 
simulated and the three band with wide bandwidth is achieve 
the maximum bandwidth has 1. 2537GHz. The bandwidth at all 
the bands is achieved of the order of 10%. The radiation 



efficiency is measured is -0.2659dB,-0.8685dB,-0.9830dB at 
ft, ft, ft frequency respectively. 



TABLE III. 



Simulated Results for Two Slots and Ws=1 .0mm 



S.N 

0. 


Parameter 


£=4.982 
GHz 


£=8.006 
GHz 


/ i= 10.33 
GHz 


1 


Return loss in 


-13.98dB 


-44.65dB 


-13.31dB 


2 


VSWR 


1.4995 


1.0117 


1.5510 


3 


Impedance 
Band width 


857.33 
MHz 


730.25 
MHz 


1.2537 
GHz 


4 


Radiation 
efficiency(dB) 


-0.2659 


-0.8685 


-0.9830 


5 


Total 
efficiency (dB) 


-0.4429 


-0.8686 


-1.191 


6 


Directivity 


2.658dBi 


4.284dBi 


4.736dBi 



The above result found by simulated result on the 
electromagnetic solver gives the graph between frequency and 
various characteristics such as return loss, VSWR, smith chart 
for impedance matching, crossover and finding the stability. 
The radiation pattern plot showed the directivity, gain, 
radiation efficiency, antenna efficiency etc. The impedance 
bandwidth is measured in the S-parameter at -lOdB line or at 
VSWR at the numeric value 2. 

IV. CONCLUSION 

The circularly polarized wide band antenna is simulated in 
the frequency band of 2GHz to 14GHz and gives the three 
resonant bands having the directivity of the order of 6-8dBi 
with Sll of the order of <-10dB. All three bands give a wide 
band-width at the center frequencies in the center frequency 
near 10.3GHz the impedance bandwidth about 1.25GHz is 
achieved for the use in Radar[10] and Satellite 
communication 11]. The another center frequency in the X- 
band nearly about 8.0GHz at this frequency the impedance 
bandwidth nearly 750MHz is achieved for the use of long- 
range tracking, weather detection, air traffic control and missile 
guidance [1 1] etc. The lowest center frequency is laid in S-band 
near about 4.98GHz this put a milestone in this research this 
frequency band is assign by the FCC for WiFi of the user speed 
of 13.5Mbps with a bandwidth of 10MHz with the QPSK / 
16APSK / 32APSK / 64QAM / 128QAM modulation 
techniques [12]. 
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Figure 2. S-parameter of proposed antenna 
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Figure 3. VSWR of proposed antenna 

S-Parameter Smith Chart 
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Figure 5. Radiation view for 10.33GHz 
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Figure 6. Radiation view for 8.006GHz 













dBi 












2.68 
1.87 




f 










1.22 " 














0.57 " 














■ 














-10.2 " 








§P 

(kR 






-19.2 " 
-28.3 ■ 


. 


Type 

Approximation 


Farf ielc 
enabled 




» 


1) 




Monitor 


farf ielc 


(f= 


4. 


982) [1 


I 


Component 
Output 


Abs 
Directiuity 








CST 


Frequency 


4.982 








MP*V 


Rad. effic. 


-0.2659 


dB 






Fhm 


Tot. effic. 


-0.UU29 


dB 






□^ 


Dir. 


2.685 dBi 








> 



Figure 7. Radiation view for 4.982GHz 



Figure 4. Smith chart of proposed antenna 
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